Substrate-labeled fluorescent immunoassay for phenobarbital.
An assay for the anticonvulsant drug phenobarbital (PB) has been developed that is based on the principles of the substrate-labeled fluorescent immunoassay. A fluorogenic enzyme substrate, galactosyl umbelliferone, was covalently linked to a derivative of PB. The labeled drug, galactosyl umbelliferone-PB (GUPB), is nonfluorescent under conditions of the assay; however, hydrolysis of the galactosyl moiety by bacterial beta-galactosidase yields a fluorescent product. When GUPB is bound by antibody to PB, it is not a substrate for enzymatic hydrolysis. Thus, only GUPB not bound to antibody is hydrolyzed. In competitive binding reactions, using a fixed concentration of GUPB and a limiting amount of antibody, the PB in serum and the GUPB compete for antibody-binding sites. The fluorescence produced upon enzymatic hydrolysis of unbound GUPB is directly proportional to the concentration of PB. Unknown serum levels of PB are determined from a standard curve of fluorescent intensity versus standard PB concentrations. The assay is specific, sensitive, and easy to perform. It is carried out by adding the equivalent of 2 microliters of serum standard or unknown directly to a cuvette containing 3 ml of a buffered solution of antibody and enzyme. One-hundred microliters of GUPB is added, and the fluorescence intensity is measured after a fixed time (any time from 5 to 90 min). Using clinical specimens, our assay correlated well with a commercial enzyme immunoassay (correlation coefficient = 0.97) and had an interassay precision of less than 7%.